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Studies on the Influence and Future Trend of Nuclear Accident-Origin Radioactive Pollution in Tokyo
Metropolitan Area

Mitsugu HOSAKA®, Hiroyuki KONISHI?, Satoko FUJIE, Yuki KOSUGT, Kazuo IKEDA?,
Toshinari SUZUKI® and Yoko NADAOKA*

In this paper, we summarize the main outcomes of the overriding study-project of the Tokyo Metropolitan Institute of Public Health
“Studies on the Influence and Future Trend of Nuclear-Accident Origin Radioactive Pollution in Tokyo Metropolitan Area,” which was
conducted from 2012 to 2014.  The main outcomes of the constituent studies are as follows.

1) The study “Time Variation and Fluctuation Factors of Air Dose Rates after the Fukushima Daiichi Nuclear Power Plants Accident”
highlighted the radionuclides responsible for several marked increases in radiation after the Fukushima Daiichi Nuclear disaster and the
resulting radioactive pollution in Tokyo. In addition, the fallout level of cesium-137 ('*’Cs) at seven points in the Tokyo Metropolitan
area at the time of or just after the nuclear accident was estimated and we obtained presumptive air dose rate for Tokyo in the year 2020.
2) In the study “Evaluation of Radioactive Pollution by Fallout in Tokyo Metropolitan Area,” we summarized the historical trend in
radionuclide fallout in Tokyo from 1963 (the inaugural year of the environmental radiation monitoring program in Tokyo) until present
and compared it to the situation that arose because of the Fukushima Daiichi nuclear power plants disaster. We also analyzed the
concentrations and fluctuations of radioactive cesium remaining in the soil and in monthly fallout. This analysis indicated that the
residual radioactive cesium level in monthly fallout and tap water would decrease to an almost undetectable level by around 2020.

3) The study “Possibility examination on radioactive pollution of groundwater in Tokyo” revealed that non-radioactive cesium spread
over cultivated or non-cultivated land did not reach a soil depth of 3040 cm until 2 years after spreading. The modeling software
HYDRUS-1D used for the analysis of one-dimensional water flow and solute transport in variably saturated porous media was
employed to simulate the vertical migration of cesium. As a result, it was presumed that cesium spread over land would reach a 1 m
depth (the depth of the shallowest drinking well aquifer) after 78 years and that the peak cesium concentration in soil at this depth
would be 0.4 Bq/kg.

4) In the study “Relationship between radioactive pollution and death trends in Tokyo and Japan,” historical and geographical death
trends due to malignant neoplasms, leukemia and thyroid cancer in Tokyo and Japan were statistically analyzed using the Structural
Array Generator and information on the number of deaths from the early- or mid-20th century to today (available from vital statistics).

Results showed that no indication of a relation with radioactive pollution was observed at present.

Keywords: Fukushima Daiichi nuclear disaster, monitoring post, air dose rate, fallout, cesium-134 ('**Cs), cesium-137 (**’Cs),
non-radioactive cesium, migration in soil, simulation, groundwater, malignant neoplasms, leukemia, thyroid cancer,

vital statistics, age-standardized mortality rate
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